The human apoptosis inhibitor NAIP induces pyroptosis in macrophages infected with Legionella pneumophila.
Human nucleotide oligomerization domain-like receptor family apoptosis inhibitory protein (NAIP) prevents apoptosis by inhibiting caspase-3, -7, and -9. Four functional Naip exist in the murine genome, each of which is equally similar to human NAIP. Among them, Naip5 induces pyroptosis by promoting caspase-1 activation in response to Legionella pneumophila infection in macrophages. However, the contribution of human NAIP to this response is unclear. To investigate the role of human NAIP in macrophage survival, we stably expressed human NAIP in RAW264.7 macrophages. Human NAIP inhibited camptothecin-induced apoptosis in macrophages; however, it promoted cytotoxicity in L. pneumophila-infected cells. This cytotoxicity was associated with caspase-1. In addition, human NAIP restricted the intracellular growth of L. pneumophila. L. pneumophila flagellin was required for cytotoxicity, caspase-1 activation, and restriction of intracellular bacterial growth. Expression of murine Naip5 produced comparable results. These data indicate that human NAIP regulates the host response to L. pneumophila infection in a manner similar to that of murine Naip5 and that human NAIP and murine Naip5 regulate cell survival by inhibiting apoptosis or by promoting pyroptosis in response to specific cellular signals.